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Attorney Docket ft 4925-221PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCT Application of 

Johanna PEKONEN et al. 

International Appln. No.: PCT/EP00/09206 

International Filing Date: 19 September 2000 

For: Reporting Cell Measurement Results in al 
Cellular Communication System 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOX PCT 

SIR: 

Prior to examination of the above-identified application please amend the 
application as follows: 

In the Specification : 

Page 21, line 1, delete "Claims" and insert therefor —What is claimed is:—. 

In the Claims : 

Amended claims 4, 6-18, 22, 24, 26 and 29 to read as follows: 

-1- 
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4. A method according to claim 1, comprising further steps of receiving predefined 
information about the cells to the measured at the mobile station, and defining the reporting order 
based on said received information. 

6. A method according to claim 4, wherein at least part of the information is 
transmitted in a separate message via the broadcasting control channel. 

7. A method according to claim 1, further comprising a step of associating each of 
the reported measurement results with respective cells at a control node of the cellular 
communication system. 

8. A method according to claim 1 , wherein the reported cell measurement result for a 
cell comprises signal level of a radio signal received at the transceiver station. 

9. A method according to claim 1, wherein the reporting order is defined and the cell 
measurements are performed at the transceiver station for cells other than the serving cell. 

10. A method according to claim 1, wherein the reporting order is based on the 
information received from the serving cell. 
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11. A method according to claim 1, wherein rules for defining the reporting order are 
stored at the transceiver station. 

12. A method according to claim 1, comprising a step of transmitting rules for the 
reporting order to the transceiver station via the radio interface. 

13. A method according to claim 1, comprising a step of changing rules for defining 
the reporting order. 

14. A method according to claim 1, wherein rules for selecting the relevant other cells 
are stored at the transceiver station. 

15. A method according to claim 1, comprising a step of transmitting rules for the 
selection of relevant cells to the transceiver station via the radio interface. 

16. A method according to claim 1, comprising a step of changing the rules for the 
selection of the relevant cells. 

17. A method according to claim 1, wherein the transceiver station sends the 
communication system information of the rules used for generating the cell measurement report. 
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18. A method according to claim 1, wherein the reported information of the cell 
measurement results is based on reference values. 

22. A cellular communication system according to claim 20, wherein the report 
message contains information symbols and at least one indication symbol in a string, said 
indication symbol indicating whether the following predefined number of symbols in the string 
define the cell measurement results of a subsequent cell in the reporting order of the cells or 
whether the subsequent cell will not be reported in the string. 

24. A cellular communication system according to claim 20, wherein the transceiver 
station is arranged to receive predefined information associated with at least some of the 
further cells for use in defining the reporting order of the further cells. 

26. A cellular communication system according to claim 20, further comprising a 
control node including means for associating measurement results with corresponding cells 
based on the reporting order. 

29. A mobile station according to claim 27 being further arranged to receive 
predefined information associated with at least some of the further cells for use in defining the 
reporting order of the further cells. 
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REMARKS 



This preliminary amendment is presented to place the application in proper form 
for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 

Attached hereto is a mark-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned " Version with markings to 
show changes made ". 

Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 



Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PA VANE 




Michael C. Stuart^ 
Reg. No. 35,698 
551 Fifth Avenue, Suite 1210 
New York, N.Y. 10176 
(212) 687-2770 



15 March 2002 
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Attorney Docket # 4925-221 PUS 



Patent 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 

Johanna PEKONEN et al. 
Serial No.: 10/088,460 
Filed: March 15, 2002 

For: Reporting Cell Measurement Results in a 
Cellular Communication System 



Assistant Commissioner for Patents 
Washington, DC 20231 



Examiner: 
Group Art: 



I hereby certify that (his correspondence is being 
deposited with the United Slates Postal Service with 
sufficient postage as first class mail in an envelope 
addressed to: Assistant Commissioner for Patents, 
Washington, D.C. 20231, on 

Jul y 17 , 2002 ._ 

(Date of Deposit) 




Jul y 17, 2002 



Date of Signature 



S I R: 



follows: 



SECOND PRELIMINARY AMENDMENT 



Prior to examination of the above-identified application, amend the application as 



IN THE SPECIFICATION: 

Page 1, before line 3, the title beginning with "Field of the Invention", insert the 
following title and paragraph: 

PRIORITY CLAIM 

This is a national stage of PCT application No. PCT/EP00/09206, filed on September 19, 
2000. Priority is claimed on that application, and on patent application No. 9922217.6 filed in 
Great Britain on September 20, 1999. 
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Preliminary Amendment £~ 

remarks 

This preliminary amendment is presented to complete the claim for priority. Early 
examination and favorable consideration of the above-identified application is earnestly solicited. 

Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412. 

Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 




By O'gj? ^y\ \V >/ c^v 

Michael C. Stuart 

Reg. No. 35,698 
551 Fifth Avenue, Suite 1210 
New York, N.Y. 10176 
(212) 687-2770 
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AMENDMENTS TO THE SPECIFICATION AND CLAIMS SHOWING CHANGES 

In the Claims: 

4. A method according to claim 1 [any of the preceding claims], comprising further 
steps of receiving predefined information about the cells to the measured at the mobile station, and 
defining the reporting order based on said received information. 

6. A method according to claim 4 [or 5], wherein at least part of the information is 
transmitted in a separate message via the broadcasting control channel. 

7. A method according to claim 1 [any of the preceding claims], further comprising a 
step of associating each of the reported measurement results with respective cells at a control node 
of the cellular communication system. 

8. A method according to claim 1 [any of the preceding claims], wherein the reported 
cell measurement result for a cell comprises signal level of a radio signal received at the 
transceiver station. 

9. A method according to claim 1 [any of the preceding claims], wherein the 
reporting order is defined and the cell measurements are performed at the transceiver station for 
cells other than the serving cell. 
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10. A method according to claim 1 [any of the preceding claims], wherein the 
reporting order is based on the information received from the serving cell. 

11. A method according to claim 1 [any of the preceding claims], wherein rules for 
defining the reporting order are stored at the transceiver station. 

12. A method according to claim 1 [any of the preceding claims], comprising a step of 
transmitting rules for the reporting order to the transceiver station via the radio interface. 

13. A method according to claim 1 [any of the preceding claims], comprising a step of 
changing rules for defining the reporting order. 

14. A method according to claim 1 [any of the preceding claims], wherein rules for 
selecting the relevant other cells are stored at the transceiver station. 

15. A method according to claim 1 [any of the preceding claims], comprising a step of 
transmitting rules for the selection of relevant cells to the transceiver station via the radio 
interface. 

16. A method according to claim 1 [any of the preceding claims], comprising a step of 
changing the rules for the selection of the relevant cells. 

-2- 
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17. A method according to claim 1 [any of the preceding claims], wherein the 
transceiver station sends the communication system information of the rules used for generating 
the cell measurement report. 

18. A method according to claim 1 [any of the preceding claims], wherein the 
reported information of the cell measurement results is based on reference values. 

22. A cellular communication system according to claim 20 [or 21], wherein the 
report message contains information symbols and at least one indication symbol in a string, 
said indication symbol indicating whether the following predefined number of symbols in the 
string define the cell measurement results of a subsequent cell in the reporting order of the 
cells or whether the subsequent cell will not be reported in the string. 

24. A cellular communication system according to any of the claims 20 [to 23], 
wherein the transceiver station is arranged to receive predefined information associated with at 
least some of the further cells for use in defining the reporting order of the further cells. 

26. A cellular communication system according to any of the claims 20 [to 25], 
further comprising a control node including means for associating measurement results with 
corresponding cells based on the reporting order. 
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29. A mobile station according to claim 27 [or 28] being further arranged to receive 
predefined information associated with at least some of the further cells for use in defining the 
reporting order of the further cells. 
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' REPORTING CELL MEASUREMENT RESULTS IN A CELLULAR COMMUNICATION SYSTEM 

Field of the Invention • :". . • : !" : : ' . 

The present invention relates to reporting in a cellular 
communication system, and in particular, but not exclusively, 
to reporting of measurement results from a transceiver station 
to the communication system. 

Background of the Invention 

A wireless communication network may comprise a cellular radio 
network consisting of cells. In most cases a cell can be 
defined as a certain area covered by one or several base 
transceiver stations (BTS) serving mobile stations . (MS ) within 
the cell via a radio interface. The base station may be 
connected to a base station subsystem (ESS) . Several cells may 
overlap and cover together a larger area, thereby forming the 
coverage area of a cellular radio network. The cell (or group 
of cells) and thus the mobile station (MS) or similar user 
equipment (UE) within one of the cells of the system can be 
controlled by a node providing controller functionality. 
Examples of the network controller include a base station 
controller (BSC) , a radio network controller (RNC) and a 
mobile switching center (MSC) , but other control nodes may 
also be used. The controller can be connected further to a 
gateway or linking node, for example a gateway GPRS support 
node (GGSN) or gateway mobile switching center (GMSC) , linking 
the cell to the other parts of the communication system and/or 
other communication networks, such as to a PSTN (Public 
Switched Telecommunications Network) or to a data network, 
such as to a X.25 based network or to a TCP/IP (Transmission 
Control Protocol/internet Protocol) based network. The 
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' :-^?«^ei€iiia-"r' te 1 ecof^ • network 

• /.accordance;, with, ^ given standard (or -several -standards), which : < 
v ■ sets out what. 'the elements of the network are; permitted to do 

"cellular 

5 telecommunications network standards include code division 
multiple access (CDMA) based standards (such as the Digital 
Advanced Mobile Phone Service (DAMPS), or Wide-band CDMA or 
the proposed Universal Mobile Telecommunications System (UMTS) 
or time division multiple access (TDMA) based standards (such 

10 as GSM: Global Standard for Mobile or the GSM based General 
Packet Radio Service (GPRS) ) or frequency division multiple 
access (FDMA) based standards. In addition to basic voice and 
data communication services, the users of the mobile stations 
are provided with various other services known to the skilled 

15 person. 

The mobile station and/or the base station may measure and/or 
define several parameters concerning the conditions in the 
cell, such as signal levels (power) between the receiving and 

20 transmitting stations, quality of the signal, distance between 
the stations, amount of transmitted data and so on. The mobile 
station can be provided with appropriate means for defining a 
value for any parameter that can be measured for the 
interaction between the mobile station and any of the base 

25 stations or the conditions in a cell. The measurements or 

definitions performed by the mobile station will be referred 
to in the following as cell measurements and the results 
obtained by the mobile station will be correspondingly 
referred to as cell measurement results. 

30 

During an ongoing call the mobile station may report to the 
network controller so called neighbouring cell measurement 
results associated with cells neighbouring the cell serving 
the mobile station at the current moment by a measurement 
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* f' ;';S§;sii»:' : message^ t^H#'rn ei : e(Kbou r i rig 'celf^'can' be ' 

• : -. ^ def ined to be •the' other cells- 70 f the system than;, the cell 

'Currently ' serving 'the mobile station. For example, in the GSM 
based systems the reporting may be done on SACCH (Slow 
5 Associated Control Channel) . in this instance the measurement 
result message consists of information related to the serving 
cell and also information concerning the six strongest 
neighbouring cells. In the GSM based systems the report 
message frame includes information bits for the measured RX- 
10 level (received signal level) , BCCH-frequency (Broadcast 

Control Channel frequency) and the BSIC (Base Station Identity 
Code) for each reported neighbouring cell. At the current GSM 
based systems the RX-level is reported with six bits. The 
value range of the information is set to be from -41 dBm to 
15 -10 dBm with 1 dB steps. 



In the current measurement reports it is possible to report 
only six neighbouring cells in maximum. Since the number of 
the cells with which the mobile station may interact can be 

20 greater than this it could be advantageous to have a report 

covering more than only the six cells. This is especially the 
case in multisystem or multiband networks and/or in cellular 
communication systems operating in a multilayer environment . 
In general, the multimode systems can be defined as a 

25 communication environment in which the mobile station may be 

in a such service area where it may be served by more than one 
serving network or system or standard or frequency and so on. 
An example of a multiband system is a dual-band GSM mobile 
stations served by both 900 MHz and 1800 MHz frequencies. An 

30 example of a multisystem is a dual mode telephone operating 
e.g. in GSM networks and in UMTS networks. 
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• •••• neighbouring cell will reserve 17.; bits' from the reporting .' 
f message . There is no free space in the current measurement 

report message to include more cell measurement results for 
5 the neighbouring cells than said measurement results for six 
neighbouring cells . 

In addition,, the reporting of the RX-level with 6 bits only 
may cause limitations in the reporting range in some 

10 applications. Especially, the maximum value of the indicated 
RX --level may be insufficient for all applications. Therefore 
it could be advantageous to be able to indicate RX-levels that 
are higher than the currently possible levels, such as the -47 
dBm maximum value. Reports of higher received signal levels is 

15 needed e.g. for the purposes of handover decisions in 

instances where the mobile station is close to a sectored base 
station and moving from one sector to another sector of the 
base station. 

20 Furthermore, at signal levels above e.g. -47 dBm value, the 

current measurement report cannot indicate if the serving cell 
has a higher power than one of the neighbouring cells unless 
the serving cell is included in a list of the neighbouring 
cells. This approach is, however, not a desired solution since 

25 the number of the real neighbouring cells reported to the 
network would go down from 6 to 5. 

Summary of the Invention 



30 



It is an aim of the embodiments of the present 
address one or several of the above problems. 



invention 



to 
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..provided a method; in a, cellular communication system for 
•reporting cell measurement results -associated with . cells of 
the system from a transceiver station via a radio interface 
between the transceiver station and a cell serving the 
transceiver station, comprising: 

defining a reporting order of the cells to be used by th 
transceiver station for reporting; 

performing cell measurements at the transceiver station 
for getting cell measurement results associated with at least 
some of the cells; 

selecting relevant cell measurement results from the 
performed cell measurements; and 

reporting the cell measurement results from the 
transceiver station in the defined reporting order. 

According to another aspect of the present invention there is 
provided a cellular communication system comprising: 
a transceiver station; 

a cell serving the transceiver station via a radio 
interface ; 

a plurality of further cells; 
wherein the transceiver station comprises control means for 
performing cell measurements concerning at least some of the 
further cells, control means for defining a reporting order o 
the measurement results, control means for selecting relevant 
cell measurement results from the performed cell measurements 
and control means for generating a report message reporting 
the ceil measurement results in the defined reporting order. 

According to another aspect of the present invention there is 
provided a mobile station for use in a cellular communication 
system comprising control means for performing cell 
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measurements', concerning 'cells of the ' system/ 1 control means' for 
def ining • a . reporting- - order, of the measurement results, :cont-roi 
means, for selecting relevant cell measurement results from the 
performed cell measurements, and control means for generating 
a report message reporting the cell measurement results in the 
defined reporting order. 

According to another aspect of the present invention there is 
provided a network node of a cellular communication system 
comprising means for receiving cell measurement results from a 
station communicating with one of the cells of the system, 
said measurement results being associated with a plurality of 
cells of the communication system and being reported from the 
station in a reporting order of the cells defined by the 
station, control means for defining the reporting order used 
by the station for the reporting and control means for 
attaching measurement results to cells based on the reporting 
order . 

According to more specific embodiments, the measurement 
results are reported by information symbol strings containing 
a plurality of information symbols, wherein an indication 
symbol is included into the measurement report string for 
indicating whether the following predefined number of symbols 
in the string includes the cell measurement results of a 
subsequent cell in the reporting order of the cells or whether 
the subsequent cell will not be reported in the measurement 
report string. In addition, predefined information about the 
cells to the measured may be received at the mobile station, 
wherein the definition of the reporting order is based on said 
received information. The reported measurement results may be 
associated with respective cells at a control node of the 
cellular communication system. 
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... , , The embodiments' of the invention.' provide'- several advantages , 
By means of "some of the embodiments it is possible to' include ' 
cell measurement reports for a greater number of cells within 
5 a reporting message without increasing the length of the 

reporting message string. Some of the embodiments enable use 
of a greater number of information symbols for each of the 
reported cells without increasing the length of the reporting 
message or reducing the number of the cells reported by a 

10 single message. By means of this it is possible to increase 
the range of the reported measurements. In addition, in some 
embodiments it is not necessary to transmit an identification 
of the cell, such as information of the frequency of the 
broadcast channel and the base station identity, for each of 

15 the measured cells together with the results from the mobile 
station . 

Brief Description of Drawings 

20 For better understanding of the present invention, reference 
will now be made by way of example to the accompanying 
drawings in which: 

Figure 1 shows a cellular radio system with which the 
embodiments of the present invention can be used; 
25 Figure 2 is a schematic presentation of a mobile station 

constructed in accordance with the present invention; 

Figure 3 is a flowchart illustrating the operation of one 
embodiment of the present invention; and 

Figure 4 illustrates one example of coding of a report 
30 message in accordance with one embodiment of the present 
invention. 

Description of Preferred Embodiments of the Invention 
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Reference:; is;made; to Figure;. 1 which shows a .celliiiaf system "■'* 
with which the embodiments of .the present invention can be 
used. It is noted that even though the exemplifying 
telecommunications network shown and described in more detail 
in the following uses the terminology of a circuit switched 
GSM (Global System for Mobile communications) public land 
mobile network (PLMN), the proposed solution may be used in 
any cellular communication system. It should also be 
appreciated that the embodiments of the invention may be 
implemented using any number of cells. The radio coverage area 
of a cell may consist, for example, of a relatively 
omnidirectional pattern or a sector of a base station may be 
provided with a directional or sector antenna (not shown) . The 
sector base station may use e.g. three 120° directional 
antennas whereby three radio coverage areas are provided, or 
four 90° directional antennas providing four radio coverage 
areas and so on, or any combinations of different radio 
coverage beam widths. It should also be appreciated that base 
stations may sometimes be referred to as node B (e.g. in the 
UMTS standard) . 

Figure 1 illustrates two layers or cells 1 and 2, 
respectively- The arrangement may be, for example, such that 
the first layer of cells 1 belongs to a network based on a 
first standard and the second layer of cells 2 belongs to a 
network based on a second standard. Each of two each cell 1,2 
is served by the respective base transceiver station BTS . Each 
base transceiver station BTS is arranged to transmit signals 
to and receive signals from the mobile station MS 7 in the 
cell. Likewise, the mobile station is able to transmit signals 
to and receive signals from the respective base transceiver 
station. The mobile station 7 accomplishes this via wireless 
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.vf' number of mobile-stations will, be " in Jcbmmuni cation?' with ' each 

- - base station/ although only one' mobile station is shown in 
Figure 1 for clarity. 

5 

Each of the base stations is connected to a network 
controller, which in one form of the exemplifying GSM system 
comprises a base station controller (BSC) 8 connected further 
to a Mobile Switching Center (MSC) 9. In the described 

10 embodiment the BSC is providing the network controller 

functionality for the purposes of the described embodiments. 
However, it is noted that the base station controller 8 
controlling one or several base stations between the network 
controller and the base stations may be omitted in some 

15 embodiments. Therefore any other appropriate network element 
may be used for providing a controller functionality than can 
be used for processing measurement information from the mobile 
station 7. It is also noted that typically more than one 
network controller is provided in a network. The network 

20 controller is connected to other elements or parts of the 

telecommunications network system via a suitable linking or 
gateway apparatus, such as Gateway Mobile Switching Center 
(GMSC; not shown) . 

25 The implementation of the communication between the mobile 
station, the base station and the controller is known, and 
will thus not be discussed in more detail herein. It is 
sufficient to note that the interface may comprise channels in 
both uplink and downlink directions between the mobile station 

30 in the cell associated with a given base station and that the 
information sent to the mobile station and the data may be 
sent in any suitable format. The messages sent from the mobile 
stations may include information identifying the mobile 
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Identity and /or. International Mobile'. Subscriber Identity, ■ 
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5 As disclosed by Figure 1, the mobile station can be 

simultaneously in the signaling area of several cells. The 
mobile station is arranged to perform measurements, for 
example in order to be able to provide information based on 
which a suitable cell can be selected for serving the mobile 
10 station. In other words, in addition to controlling the 

ongoing connection with the servicing base station, the mobile 
station may perform measurements concerning the other cells as 
well. 

15 It should be appreciated that this description uses the term 
neighbouring cell for defining any further cell that can be 
reached by a mobile station in a cell of the cellular 
communication system. That is, the cells need not to have any 
"border line" therebetween but the neighbouring cells or other 

20 cells may be partially overlapping, or even covering the 

entire coverage area of the servicing cell. In addition, the 
neighbouring cells may be cells of another type of 
communication network (e.g. networks based on different 
standards) or cells of a system using another frequency. The 

25 latter is the case when, for example, so called dual-band 
mobile stations are used. 

Figure 3 illustrates a flow chart for an embodiment for 
transmitting report messages from the mobile station. In the 
30 embodiment only such measurement results that associate to 
relevant neighbouring cells are reported to the network 
controller. According to a preferred embodiment this is 
accomplished without including any identification parameters 
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•••-as ^ RX- levels , are, .reported in a specific/order of which ''the 
• appropriate network controller, such as" the BSC or RNC/ is 
also made aware of. 

5 

Since the controller is aware of the reporting order, it is 
possible for it to conclude to which neighbouring cells the 
reported measurement results relate. Appropriate control or 
processing means 6 of the controller 8 of Figure 1 for 

10 accomplishing this are known, and will thus not be explained 
in more detail. It is sufficient to note that the controller 
nose is arranged to receive the cell measurement results from 
the mobile station 7 and to define measurement result and cell 
pairs based on the reporting order such that a respective 

15 measurement results is associated with a respective cell. 

According to one possibility the reporting order is defined in 
the protocols and/or .standards used by the cellular 
communication system. According to another approach the mobile 

20 station provides the controller with information of the 

reporting rules for setting the cells in an order the mobile 
station is going to use when reporting the cell measurement 
results, e.g. the . RX-levels of the respective base stations to 
the network. According to a further, possibility the controller 

25 provides the mobile station with instructions concerning the 

reporting order to be used when reporting the cell measurement 
results. The mobile station may also receive an elsewhere 
prepared reporting order, and thereafter use the received 
order as such for the reporting. In this case the definition 

30 processing done by the mobile station is for defining that the 
received reporting order is to be used for the reporting. It 
is noted that the rules for setting the cells in order may be 
changed during the operation of the communication system. The 
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to a predefined event (evg- .•••'-' a system f ailureV.; overload,::;peak 

hour conditions, night time conditions , and so on) detected' or 
defined by the system. 

5 

This explicit reporting order of the neighbouring cells may be 
defined by the mobile station based on neighbouring cell BCCH 
(Broadcast Control Channel) freguencies (e.g. based on ARFCN: 
Absolute Radio Frequency Channel Number) and the BSICs (Base 

10 Transceiver Station Identity Code) of the neighbouring cells 
received at the mobile station from the network. As mentioned 
above, the appropriate controller in the radio network side is 
also aware of this reporting order of the cells. The mobile 
station proceeds the cell measurements and selects relevant 

15 neighbouring cell measurement results among the performed 
measurements. These selected relevant results are then 
transmitted to the network in the known reporting order. The 
controller defined based on the known reporting order those 
cells the respective reported results relate. 

20 

The selection of the relevant cells may be based on any 
appropriate predefined rule of selection. The rules may be 
defined in the standards the mobile station and/or the 
communication system is arranged to use. The rules may be 

25 stored permanently in the mobile station. According to one 
possibility the rules are stored in an appropriate network 
element and transmitted therefrom to the mobile station when 
ever required. As was the case with the rules for setting the 
cell in a predefined order, the rules for selecting relevant 

30 cells may also be changed when this is deemed necessary. The 
selection of the relevant cells may be based, with no 
limitation to the following, on the measured signaling levels, 
used radio frequencies, direction of the movement of the 
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Figure 2 illustrates schematically a sectioned mobile station 
7 which may be used in the embodiments of the invention. The 
mobile transceiver station comprises an antenna 20 for 
receiving and transmitting radio signals. The mobile station 7 
comprises further control means 22 for performing various cell 
measurements associated with several base stations. In 
addition, control means 24 are provided for generating the 
reporting order of the measurement results. Control means 26 
are provided for selecting the relevant ones of the performed 
cell measurements results. Control means 28 are provided for 
generating a report message reporting the relevant cell 
measurement results in the generated reporting order via the 
radio interface with the serving base station. It should be 
appreciated that the functions of the controllers 22 to 28 can 
be implemented by a single controller, or by two or three 
controllers or that said functions can be distributed to more 
than the four control units 22 to 28 of the mobile station 7. 

A preferred embodiment for the transmission of the measurement 
results will now be described with reference to Figure 4, 
wherein specific indication bits are used in the report 
messages transmitted from the mobile station to the network- 
More precisely, an indication bit can be used for each 
neighbouring cell measurement result indicating whether the 
following bit is a first bit of a relevant measurement result 
for a cell or a bit indicating a next neighbouring cell in the 
predefined reporting order. The latter may be the case e.g. 
when no measurement information is available for the preceding 
neighbouring cell and therefore the cell does not have any 
relevancy for the operation of the mobile station. However, 
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- '"the division .^Be^weeri the' relevant'' and non-reievartt -cells may 
be basedriri ;;ahy ...other criteria as.' well. The- . bit indicating a-' 
non-relevant . cell can be referred to as a skip bit. 

From Figure 4 it can be. seen that the measured RX-level is 
reported for the cells which are in the reporting order list 
on places 1 to 5, 24 to 29 and 32. No cell measurement result 
information is reported for the neighbouring cells being in 
the places 6 to 24 and 30 to 31 in the reporting order. 

According to one possibility, the order of the bits for 
measurement results and the indication bits is such that the 
first bits of the measurement report string indicate only what 
cells are reported. The following bits will then include the 
information of the results. E.g. in the exemplifying system of 
enabling 32 neighbouring cell, the first 32 bit may be 
arranged such that the xx l" indicates that the cell is 
reported. "0" would then indicate that the cell is not 
reported. After the first 32 bits, the following information 
bits or other information symbols in the string inform in the 
reporting order the results for those cells that were 
indicated by "1". 

Since the cells to which the cell measurement results relate 
can be identified by the reporting order used in the 
measurement report, no additional bits are required for the 
cell identification. Therefore more neighbouring cells can be 
added to the measurement report. For example, if the number of 
bits reserved for a cell to be reported is seven bits, this is 
ten bits less than the number of bits reserved by the current 
solution in the GSM for reporting one neighbour cell . 
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the reporting order 1 of the measurement results',;, the non- 
relevant cells have to be indicated in the measurement report. 
However, the number of bits reserved for a non-relevant 
neighbouring cell (i.e. not reported cell) may be only one 
bit, as will be explained later on in this specification. 

According to a more specific example of the embodiment, the 
network may transmit the neighbouring cell BCCH frequencies 
(e.g. the ARFCN values) in System Information 5 (SI 5), System 
Information 5bis and System Information 5ter messages based on 
GSM Specification 04.18 version 8.0.0. The BSICs of the 
neighbouring cell s are transmitted to the mobile station in a 
message indicating the identity of the transmitting station. 
This may be a new message or then a message encapsulated to 
another message which the mobile station may receive. 
According to one option the identity indication message 
replaces the SI 5 messages and contains both the BCCH 
frequencies as well as the BSICs. 

According to an embodiment the mobile station sets all the 
neighbouring cells in an explicit reporting order based on the 
above described two parameters. The reporting order is also 
known by the network. It is noted that each BCCH frequency may 
have more than one associated BSIC. After the above 
information has been received, each of the neighbouring cells 
can be identified with a unique BSIC/BCCH ARFCN pair and the 
neighbouring cells can be put into an explicit order according 
to the data in the relevant system information messages. 

The total number of neighbouring cell s can be limited to 
correspond the mobile station measurement capabilities. 
According to an embodiment the number of cells is 32, which is 
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'.network architecture's. However this is only an .example , and 
; . ' '• the number of neighbouring cells can be smaller.' or -greater 
than 32 . . 

5 

In the measurement report the RX-levels of the relevant 
neighbouring cells are reported using this specific order. The 
measurement report includes an indication bit for each 
neighbouring cell. By the indication bit it may be indicated 

10 whether the following bits (for example, the following 6 bits) 
describe the RX-level of that specific neighbouring cell or 
not. For example, the arrangement may be such that an 
indication bit value "1" means that the RX-level is included 
and an indication bit value "0" means that no RX-level is not 

15 included for the given cell. If no RX-level is available the 
bit followed the current indication bit will then be the 
indication bit for the next neighbouring cell in the reporting 
order . 

20 The embodiments of the invention enable an arrangement where 
it is not necessary to associate a BSIC and an index to each 
individual measurement result, thereby saving a lot of space 
in the report message. The BSIC is not required since the 
BSIC/BCCH frequency information is transmitted to the mobile 

25 station and the mobile station may decide which measurements 

are valid i.e. relevant and such which need to be reported. In 
the current systems this is done at the base station 
controller. The index is not required and can thus be removed 
from the report. The mapping of the RX-level or any other 

30 measurement result to the corresponding cell is based on the 
order of the results instead of any indexes. 
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Siii'c'e ''the embodimen t ma kes it possible ' with : to leave the BSIC 
•and ; BCCH-f requency of each . neighbour cell put from the 
measurement report message and thereby enables inclusion of 
measurement results (e.g. the received signal level) of a 
5 greater number of neighbour cells. The report includes only 
the RX-level of the reported neighbour cells and the 
indication bit, an no other parameters are required to 
identify the cells in the report message. In the GSM example 
described above this means that since 107 bits reserved for 

10 neighbour cell measurement results can be used so that only 

seven bits are used for a cell with measurement result and one 
bit is used for a cell without any (or with a non-relevant) 
measurement result. For example, all cells can be reported in 
a cell having 32 neighbours such that the report includes 

15 measurement results for seven neighbouring cells 

(12x7+20x1=104 bits). This leaves even 3 bits free for other 
reporting purposes . 

According to a measurement report message that is based on the 
20 GSM standards, there can be 13 octets and 3 additional bits 

available for neighbouring cell reporting, thereby providing 
8x13+3=107 bits long reporting string or frame. At the current 
systems one cell can have a maximum of 32 neighbouring cells. 
The RX-level reporting reserves seven bits for a relevant 
25 neighbouring cell and one bit for a non-relevant neighbouring 
cell . In the case all neighbouring cells can be measured, the 
15 first neighbouring cells on the list can be reported. If no 
limitations is set to the placing of the cells in the 
reporting order list, the maximum number - of cells would be 12. 
30 In this instance the number of the reported neighbouring cells 
can be doubled from the above by means of the embodiments of 
the present invention. 
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certain predefined - reference signal level.. The reference : 

• sighalV'level may be transmitted "in the. same measurement repor 
message. The reference signal level is preferably set so that 
each of the relevant signal levels can be reported by means o 
the reference level. More precisely, a reference level for 
the signal level is transmitted e.g. with three bits, with 4 
dB steps (for example, 0= -110 dBm, 1 — 106 dBm, 2=-102 dBm) . 
Each measured signal level from the serving cell and from the 
relevant neighbouring cells are then indicated in the report 
in relation to this reference signal level. The reference 
signal level may be chosen so that each reported signal level 
is explicitly stronger or weaker than the reference signal 
level . 

The following is presented in order to further clarify the 
scaling of the frame. The reference signal level may be 
indicated with three bits, thereby offering eight different 
values, six bits are reserved for the indication of the 
relation between the measured result and the reference value. 
This makes it possible to have up to 63 dB dynamics in the 
signal level reporting. If the difference from the reference 
level is indicated with five bits, then dynamic would be up t 
31 dB, which may also be sufficient for several applications. 
The five bit indication would save one further bit per 
reported neighbouring cell when compared to the received 
signal level reporting used in some of the current cellular 
systems . 

Using reference level and indicating the difference from this 
reference level it is possible to widen the reporting range 
from -48 dBm to stronger signal levels. The stronger (i.e 
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' •• higher or greater) signal' levels are levels > -4 8 dBm, such .as 
-47 dBm, • >-4 0 dBm or -3Q dBm-. / ! ; ' ••••.'./•' : V 

The enhanced cell measurement reporting discussed above can be 
5 readily supported by "new" mobiles stations comprising the 

required control hardware and/or software, as illustrated by 
Figure 2. It is, however, preferred that the embodiment are 
used under control of. an appropriate network element or 
elements. This guarantees compatibility between the "new" 

10 mobiles stations supporting the embodiments of the invention 
and "old" network implementations that cannot handle the 
described new reporting mode. If the neighbouring cell 
frequencies are sent with current system information messages 
while the BSIC information is sent in separate messages, the 

15 mobile station may send measurement reports with the "old" 

report after a handover until the mobile station is ordered to 
use the new report mode, e.g. as a result of receiving the 
message indicating the BSICs . By means of this it is possible 
to minimize the gap in neighbouring cell reporting after a 

20 handover, since the information of neighbouring cell 

frequencies can be received before the full information 
required for the new reporting format. The old reporting 
format needs to be used until it is known that the new cell 
supports the new reporting format. Alternatively the reporting 

25 mode after the handover is controlled by a corresponding new 
indicator in the handover command. 

It should be appreciated that whilst embodiments of the 
present invention have been described in relation to mobile 
30 stations, embodiments of the present invention are applicable 
to any other suitable rype of user equipment. In addition, 
while a message containing information bits and an indication 
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^bit/ are dismiss ed; : ;'above , the.' : embddirhehts may .be.;: implemented by 
• using any- appropriate information' symbols'.":.'..- ; 

It is also noted herein that while the above describes 
exemplifying embodiments of the invention, there are several 
variations and modifications which may be made to the 
disclosed solution without departing from the scope of the 
present invention as defined in the appended claims. 
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.Claims . 

1 . A method . in a cellular communication system for reporting- 
cell measurement results associated with cells of the system 
from a transceiver station via a radio interface between the 
transceiver station and a cell serving the transceiver 
station, comprising : 

defining, a -reporting order of the cells to be used by the 
transceiver station for reporting; 

performing cell measurements at the transceiver station 
for getting cell measurement results associated with at least 
some of the cells; 

selecting relevant cell measurement results from the 
performed cell measurements; and 

reporting the cell measurement results from the 
transceiver station in the defined reporting order. 



2. A method according to claim 1, wherein the measurement 
results are 1 reported by information symbol strings containing 
a plurality of information symbols, the method further 
comprising a step of including an indication symbol into the 
measurement report string for indicating whether the following 
predefined number of symbols in the string includes the cell 
measurement results of a subsequent cell in the reporting 
order of the cells or whether the subsequent cell will not be 
reported in the measurement report string. 

3. A method according to claim 2, wherein, in the event that 
the cell measurement indication symbol indicates that it will 
not be -followed by symbols reporting the measurement results, 
the following symbol included in the measurement report string 
is a further indication symbol designated for a cell following 
the subsequent cell in the reporting order of the cells. 
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. 4./ . ... A method according to any o ; f '- the preceding., claims, 
comprising further' steps' of receiving predefined information 
about the cells' to the measured at the mobile station, and 
5 defining the reporting order based on said received 
information. 

5. A method according to claim 4, wherein said information 
comprises frequency of a broadcasting control channel and the 

10 identity of a transmitting base station of the cell to be 
measured. 

6. A method according to claim 4 or 5, wherein at least 
part of the information is transmitted in a separate message 

15 via the broadcasting control channel. 

7. A method according to any of the preceding claims, 
further comprising a step of associating each of the reported 
measurement results with respective cells at a control node of 

20 the cellular communication system. 

8. A method according to any of the preceding claims, 
wherein the reported cell measurement result for a cell 
comprises signal level of a radio signal received at the 

25 transceiver station. 

9. A method according to any of the preceding claims, 
wherein the reporting order is defined and the cell 
measurements are performed at the transceiver station for 

30 cells other than the serving cell. 
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wherein the reporting order is based .'on the information ..." 
; received from the serving cell. 

11. A method according to any of the preceding claims, 
wherein rules for defining the reporting order are stored at 
the transceiver station. 



12. A method according to any of the preceding claims, 

10 comprising a step of transmitting rules for the reporting 
order to the transceiver station via the radio interface. 

13. A method according to any of the preceding claims, 
comprising a step ( of changing rules for defining the reporting 

15 order. 

14. A method according to any of the preceding claims, 
wherein rules for selecting the relevant other cells are 
stored at the transceiver station. 



20 



25 



15. A method according to any of the preceding claims, 
comprising a step of transmitting rules for the selection of 
relevant cells to the transceiver station via the radio 
interface . 

16. A method according to any of the preceding claims, 
comprising a step of changing the rules for the selection of 
the relevant cells. 



30 17. A method according to any of the preceding claims, 

wherein the transceiver station sends the communication system 
information of the rules used for generating the cell 
measurement report . 
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IB;,. A - method according to any of the preceding claims, ' *. ' 
wherein the reported information of the . cell measurement- 
results is based on reference values. 

19. A method according to claim 18 in conjunction with claim 
8, wherein the reported information indicates if the measured 
signal level is stronger or weaker than the reference value. 

20. A cellular communication system comprising: 
a transceiver station; 

a cell serving the transceiver station via a radio 
interface ; 

a plurality of further cells; 
wherein the transceiver station comprises control means for 
performing cell measurements concerning at least some of the 
further cells, control means for defining a reporting order of 
the measurement results, control means for selecting relevant 
cell measurement results from the performed cell measurements, 
and control means for generating a report message reporting 
the cell measurement results in the defined reporting order. 

21. A cellular communication system according to claim 20, 
- comprising at least two different cellular network 

arrangements . 

22. A cellular communication system according to claim 20 or 
21, wherein the report message contains information symbols 
and at least one indication symbol in a string, said 
indication symbol indicating whether the following predefined 
number of symbols in the string define the cell measurement 
results of a subsequent cell in the reporting order of the 



•'' ! 'celis ';" 'the';%iiti : s:eigu : eftl; ; "c w'ilT^ in 
the- string.. - •• ■..••>,.. • , ••• : 

23. A cellular coirununication system according to claim 22, 
wherein, in the event that the cell measurement indication 
symbol is for indicating that it will not be followed by 
symbols reporting the measurement results, the following 
symbol in the measurement report string is a further 
indication symbol designated for a cell following the 
subsequent cell in the reporting order of the cells. 

2 4 . A cellular communication system according to any of the 
claims 20 to 23, wherein the transceiver station is arranged 
to receive predefined information associated with at least 
some of the further cells for use in defining the reporting 
order of the further cells. 

25. A cellular communication system according to claim 24, 
wherein the information comprises the frequency of a 
broadcasting control channel and the identity of a 
transmitting base station of the cell to be measured. 

26. A cellular communication system according to any of the 
claims 20 to 25, further comprising a control node including 
means for associating measurement results with corresponding 
cells based on the reporting order. 

27. A mobile station for use in a cellular communication 
system comprising control means for performing cell 
measurements concerning cells of the system, control means for 
defining a reporting order of the measurement results, control 
means for selecting relevant cell measurement results from the 
performed cell measurements, and control means for generating 
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11 r - .^.V a report* message, reporting the : cell measurement -results in the 
' '. .-;< ' . . defined, reporting order-.;'-- ■ '7 "V''; ••' •' ; : '. 

28 . A mobile station according to claim 27, said mobile 

5 station being arranged to operate in at least two different 
cellular network systems. 

29. A mobile station according to claim 27 or 28 being 
further arranged to receive predefined information associated 

10 with at least some of the further cells for use in defining 
the reporting order of the further cells. 

30. A network node of a cellular communication system 
comprising means for receiving cell measurement results from a 

15 station communicating with one of the cells of the system, 

said measurement results being associated with a plurality of 
cells of the communication system and being reported from the 
station in a reporting order of the cells defined by the 
station, control means for defining the reporting order used 

20 by the station for the reporting and control means for 

attaching measurement results to cells based on the reporting 
order. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
29 March 2001 (29.03,2001) 




PCT 



(10) International Publication Number 

WO 01/22759 Al 



(51) Internationa! Patent Classification 7 : H04Q 7/38, 
H04B 17/00 



(74) Agents: RUUSKANEN, Juha-Pekka et al.; Page White 
& Fairer, 54 Doughty Street, London WC1N 2LS (GB). 



(21) International Application Number: PCT/EP00/09206 < 81 ) 

(22) International Filing Date: 

19 September 2000 (19.09.2000) 



(25) Filing Language: 



English 



Designated States (national)'. AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG. KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 



(26) Publication Language: 



English 



(30) Priority Data: 

9922217.6 



20 September 1999 (20.09.1999) GB 



(71) Applicant (for all designated States except US)z NOKIA 
NETWORKS OY [FI/FI]; Keilalahdentie 4, FIN-02150 
Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PEKONEN, Jo- 
hanna [FI/FI]; Otsolahdentie 7 D 45, FIN-02110 Espoo 
(FI). FRIMAN, Leif [FI/FI]; Satakunnanpolku 34, 
FIN-04400 Jarvenpaa (FI). JOKINEN, Harri [FI/FI]; 
Vahahiidentie 450, HN-25370 Hiisi (FI). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report 

— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: REPORTING CELL MEASUREMENT RESULTS IN A CELLULAR COMMUNICATION SYSTEM 



In a cellular communication network, a MS receives 
information from base stations of neighboring cells 



ON 



The MS creates a reporting < 
measurement results based c 
and/or predefined rules 


wder for reporting cell 
»n the received information 




f 


The MS performs cell measurements and selects relevant 
measurement results based on predefined rules 


■» 




The MS transmits the relevant results to the network 
based on said reporting order 



(57) Abstract: The present invention relates to reporting cell measurement results associated with a plurality of cells of a cellular 
communication system. The reporting is transmitted from a station via a radio interface to receiver element of a cell serving the 
station. The cells are arranged in a reporting order that is to be used by the station for the reporting. The cell measurements are 
£^ performed by the transceiver station for getting cell measurement results associated with a number of the cells. Relevant cell mea- 
surement results are then selected and the selected results are transmitted in the defined reporting order. 



PCT/EPOO/09206 



In a cellular communication network, a MS receives 
information from base stations of neighboring cells 



The MS creates a reporting order for reporting cell 
measurement results based on the received information 
and/or predefined rules 



The MS performs cell measurements and selects relevant 
measurement results based on predefined rules 



The MS transmits the relevant results to the network 
based on said reporting order 



FIG. 3 



■1, G G! S S •"•!•• "£■» :@"-S)4;:?||::||^ 





octet 1 


Octet 2 


Octet 3 


Octet 4 


Octet 5 


Octet 6 


Octet 7 


Octet 8 


Octet 9 


Octet 10 


Octet 1 1 


Octet 12 


Octet 13 


Octet 14 


Octet 15 


Octet 16 


Octet 17 


Measurement Results 2 IEI 








IND=1 


RXLEV- 
NCELL 3 
(high part) 


RXLEV-NCELL 4 
(high part) 




o 

II 

a 
z 


IND=0 


RXLEV-NCELL24 
(high part) 


RXLEV-NCELL 25 (high part) 


RXLEV-NCELL 26 (high part) 


RXLEV-NCELL 27 
(high part) 




o 

II 

Q 

s 


RXLEV-NCELL 32 




Serving cell and other measurement results 
(Not relevant) 


RXLEV-NCELL 1 


1ND=1 


RXLEV-NCEl 
(high part) 


o 

il 

Q 

Z 


o 
II 

Q 

Z 


RXLEV-NCELL 28 


RXLEV-NCELL 29 


m 


RXLEV-NCELL 2 
(low part) 


IND=1 


cd 
11 

Q 

s 


o 
li 

Q 

s 


IND=1 


oo 


RXLEV-NCELL 3 
(low part) 


IT 

Q 

S 


CD 

1! 

Q 
Z 


o 
II 

Q 
2 


IND=0 


T 

Q 

s 


RXLEV-NCELL 4 
(low part) 


o 
il 

Q 

Z 


IND=0 


IND=0 


LEV-NCELL24 (low part) 


IND=1 


dw part) 


o 
II 

Q 

Z 


IND=0 


low part) 


IND=1 


^CELL 5 (li 


IND=0 


IND=0 


RXLEV-NCELL 25 C 


1CELL 26 
part) 


Q ^ 

S 11 


T 

Q 

S 


a 
S 




i 

> 


o 

II 

Q 

Z 


o 
II 

Q 

s 




RXLEV-h 
(low 


RXLEVf 
NCELL 
27 

(low part) 


T 

Q 

S 


o 

il 

Q 
S 



3/3 



iV"M !}'•'« i}>" 

-ft, ft..n *u? o» c: 



ft J Sxi; 



AunniL-v's Dnckel No. 
4U25 22 1 Ml S 



! t oMniMin nia i ara tion 1 or ivviknt \m>lica tion and povvkr ok attorney 

J tint. Imlos UctLTt.-in.i- in PCT .tmcrnaiiniml Applic ations) ' 

j \*. a 1k)<»v\ named invcniDi. I hereby declare thai: 

| Ms residence. |w»si office address and cilizen-sriip arc as staled below ncsl lo my name. 

I I believe I ;tt» ihe ori^inaL llrsi situ.1 Mile incenror (if only one name is listed belowj or ;in original, livsi and joint invcuim (\l 

| plural names arc lisied below) oi' ilie Mibjcel MYiancr which is claimed and for which a patent is siumhi mi ihe invention emitted: 

Reporting Cell Measurement Results in a Cellular Commuku ation System 

the spceil"fe;iuo?t ol which (cheek only one ilem below ) 
j | is amichcd heieLo 

fx | w;t,s filed as U tilled -Sidles application 
Serial No. 10 /08K.4 C>Q 
on Mjtrch \5_ 2002 
and was amended 

on March 13, 20O2 inapplicable). 

J | was filed as PC f international application 

Number POVK KXVQ920ft 

on Scptcmh cr 19. 2 000 

and wits amended under KC.T Arliclu* IV 

mi 01 applicable). 

1 herehy Male thru I haw reviewed and understand theconienis of ihe iibove-idcwilied specific;!* ion. incUtdinii ihe claims, as 
amended hy amendment s|>ecifie:illy referred in above- 

I acknowledge ihe duty in disclose information winch is iiuuerial n.t patentability as defined in 37 CFR 1.56. includinu for 
continual ion-in-pnri applications, material inronnaiion vvhich hcenme loadable between ihe filing dale of ihe prior applicant m 
ami ihu natioiuil or PCM internal innnl lllina dale <d ihe continual ion in- parr application. 

1 hercbv claim foreign prioriiy benefits under 35 L'.S.C. 1 IV(ii)-uJ) or (0, or 3<SMh; of any foreign appIicuiinii(N) lor patem. 
imeiHoV's or plant breeder's rijihis eeriifieaic(s). or 365(a) ol any PCT international application which doiimaied ai least otie 
eoimii v oilier ihnn die United Stales ol" America, listed below and have also identified below, by checking ihe box. any 
loreiiin application for pHienl, inventor's or plain breeder's rights cert i fie at e<s}t or any PCT internal ional application Imviuy a 
Mint: daic before (hat ol' ihe application on which priority is claimed. 



PRIOR VORKICpN/PCT Al'PLICA TIONS AND ANY PRIORITY CLAIMS CNDKK -*5 l ,S C. I I'i: 



Con iii rv- 

<if PCT. indicate " PCT") 


Application 
Number 


Dale of Film* 
(day, month, year) 


Priority Claimed 
Under 35 U.S.C I l k > 


Great Brit urn 


O0222J7-6 


September 20. 1909 


|x| VUS 


1 i NO 


PCT 


PCT/EP0t)/l)920f> 


September 19- 2UIK) 


!M YES 


1 1 NO 








II VKS 


II NO 








II vi.s 


II NO 








II YI£S 


UNO 








IJ VF..S 


1 1 NO 








1.1 VES 


LI NO 



-1- 



c:?* c::; i; 



< oMHt.M.U l>i:CI,\H \TION FOK IW TKM AH* U CATION \M) I'OtVKR OF .VITOHNKY 
i Includes RcCcivhcc <u PC T Init-niminnal Applications) 



Auornev'.s Doukci No. 



roWKR OF .aTIOUNKV: As ;i iiiifiK-<l imcmor. ! hurch\ appoint ihc iullovvinii a(iorne> is'i arnl'nr aiienifs) at 
Cnhcii l*onhtni, fJchi'rtitcm & Ptixwtc n> proseculc dns application and ii'ansian business in (lie P;i»enl and 
Trademark OITicc conne-eicd therewith 

Customer number 27799 



Send corrc.Np«>iiUeni:c u> Cohen. Palatini. Lirhemum dl- Pu\ttn<? n\ ihc iiddrcy.v lor ilw 
roiliiwui!! cum omcr Number: 27799 



Dirccr Telephone culls u»: 
fii.miL- :u«d iclcpJiufii- number) 

Michael Stuan 

(212) (S87-2770 



1 hereby declare dial all MaicnieM-s made herein ol'my nu n knowledge arc true and linn all siaiemenis made im 
information ;md helief ;rre hvlieved to he ireic: find limber fhai ihese siaieiuenis were made with (he knowledge thai willful 
I;i1.vl- viaicincno; nod die like so made are punishable by line or impri.sonincnu nrbmh. under £1001 of Tide IS of (he I'uiicd 

:ipplieaiion or any paicni issuing (hereon. 



I I l/.i III' 



' IS I » rl I l( ( O ||t|:| SS 



] I II S \ V| ■ 'I I V\ (-N if »H 



km Mini ni i { o(/i s>nji- 



l*vW| • .11 |t ) VOOWI SS 



1 \ I I \ \M|- » 0 (SV |.\!( tU 



m >ioi si i i 1 1 i/i ^siiir 



n>.| nun I SOlUti Ss 



States C'»kIc and (li.n such willful false suncmen js may j eopardise die validity oi' the : 
i i / i x < i| i\\ i n um i win % s. wii / — f \ | ) t ikM i.ivjx s.wji 

PCKOMRN ' w Johanna 



1 1 1 ■* 

lispoo 



)•• is| i ill IM VOOIil 

QtsohiluIcJilic 7 D 45 



l N\)IJ 

TRIM 



VI AN 



Janenpiiii |~*^ ^ 



/ < t.S! OIIH |- M»UKI ^ 

Suiakimnanpnlkii 



CI N FEN O 



I Will 

-IQ KjNHN 



Hiisi 



EH 



|*i iMIillHI \i U »tfl >■> 

Vahahiidenuc 450 



si \ 1 1 ok I < »k i m ; 
Finland 



i 1 1 v 

Espoo 



I IUSI Old WWII 



Maim >k w iki n :v ( i k y i w i 

Finland 



r 1 1 V 

.1 hrvenpaii 



I IUSI i.lS 1 N X WII 

Uluti-— 



SI. NO Ok I-OUI li.-V < tU'N'MO 

V inland 



i o ^ 
Hiisi 



^1 l I »\p » »l\ I S S 



(ni s I k\ mi i *i | s-vim- 

Hiolnnd 



s|.\ O -s- /W « i »l II" i i >i V i |*x 

I-1N-U21 H) lonland 



Si i hmii.IN i v -n \Mi 



I'm vi US til « Ill/I ssi lie 

Finland 



*»'! Nil ,\ /II" i tl|l| t 1 1' M kN 

I-'1N-0(W400 Finkuid 



s, * -i )VD i ,iv j-v s; \mi. 



t "< » \')KV t il t i I l/l-NMIir 

I-'inland 



si .\n At /»r » ( i}>i- » < ii Min 
I-JN-2537D I'inluiul 



execute riglui'ul oaths, assignments, powers of attorney and other papers, communicate to said 
Assignee. Us successors, assigns, and representatives, all tacts known ru rhc undersigned relating 
to said improvements and the history thereof: and generally do everything possible which said 
Assignee, its successors, assigns or representatives shall consider desirable for aiding in securing 
and maintaining proper patent, proiccrjon for said improvements and for vesting liile 10 said 
improvements and all applications for patents and ail patents on said improvements, in said 
Assignee, irs successors, assigns and legal representatives: and 



no assignment, gram, mortgage, license or other agreement alYccring the rights and property 
herein conveyed has been made to others by the undersigned, and iliat full right to convey the 
same as herein expressed is possessed by the undersigned. 



C ovtnani with said Assignee, lis successors, assigns and legal representatives ihar 



Daie: 



mo nth/day /year 



Johanna PKKONKN 



Witness 



Witness 







A*M»nmenl f M- 4*^25-22 ) PI S» 



-2- 




Witness 



\ssi»nmcnl t ' M= -\ l )2?-22 i 1*1 =S 



-3- 



f'o.MHiNr.o i>i-:ci.akati(i>' von i\vn-:\T api j i.icatiun antj poivkk oi« a itojokv 

i Im iiiik ^ lielciviit L 10 PCT luit?rnmion;il Appliculions) 



Ailoriu-v's Dm'kiM N<» 







SKiNA rt:«ii or iwi r \ i ok 2t»: 


Ml :S.\Tl *KI. Ot- IMVLNKIK 2n3 






WWW 


sios \ i rui. t>i isvi-.NTou ziu 


MCJVaTI'RI. Hi- JWisNTOW 


MflNATl'KK Ol- INN LNTOK 2(n> 


1 '.V i J" 







A eld ii in rial iiivenlnr(s) name(s) & add res.s(es ) attached? | | Yes )xl No 



i 



.1 C G S S; & O * O S E! :! 9 O iS 







(O.MH).MJ) UKCT.AUATIOV > < >k PATENT Al'I'MCA Tl< »N AND I'DWKK CM-* A ITOKNKY 
iIik'I\kU'> kL-l'eiviwc 10 PC."'!' 1 menial iomil Applta:ilinn.s) 


Ationicy'.s Ut>L-kL-l Nu. 
4925-22 Wl'S 


sH iv..\ ! i ui. i)l iwi-'.VUju _»n| 




Sff.S \ iVKL m 1\\ 




n \ i [ '. 


IJATI : . 


DA 1 I s . 




Mi iv\ r fui. oi »>vi-:vrc»« *iw 


SKIS All "III. 01" INV'I.N'IOU 21)5 




l ; VI'MU it . 


!>A I 1" 


1>\TK 






Additional invcnu>r(s) name(s) & nddress(es) attached? ( | Yes |x| 


M<1 







r (v\n?i.Mj) m.c i. xu wios i or i\\ j i:m ArrucwTios and puwkr oi ai toknky 

» luu'iiulcs lifiL'ivm.'fc: in VCT liilcmiiiiomil Applications) 


A 


oniL-v's Deckel Nil. 

4^25-22 nns 


stt IN* .-VI l l-» 151 INVi-'N'lim 1m 


SlO'ATt.'RL Oi" IXVliStOU 2i)2 








ii.vii- 


l>.\TI- 




— 


SHiN.Vl I'Kl. HI- [>VK\r01< ?tu 


.SICNA'H'Rh OI : lNVl-ISTOK 21 »5 


SKIN.Tri'UH OI- INVI:? 


TOR ^iwi 




ha'i>; 


DATtf 




Additional inveiUor(s) iwme(s) address(es) atLached? f | Yes |xl Ni 









-3- 



